The paper focuses on net external assets (NEA) in developed and transition countries in 1995, 2000, and 2005. The net international investment position is used as the main NEA indicator. In addition, alternative NEA estimates for developed countries are based on the cumulated current account, the cumulated fi nancial and capital accounts, and the net factor income from abroad. The NEA estimates are divided by the gross domestic product (GDP) based on the U.S. dollar exchange rate. We identify the most important net creditors and net debtors, for which we study the average behavior of the real product growth, the unemployment rate, and the infl ation rate among developed countries. We conclude that all the given estimates of NEA are good but imperfect.
Introduction
The balance of payments is a systematic record of all transactions between residents and non-residents of an economy within a given time period. It consists of the current account (CA), the fi nancial account (FA), the capital account (KA), the change in reserves, and the errors and omissions. The concept of the balance of payments is extensively developed in standard macroeconomic textbooks (see, for example, Samuelson and Nordhaus, 1998, p. 682) . Obstfeld and Rogoff (1996) discuss the fundamental forces determining the CA -they present the intertemporal approach to the CA. The CA is a good approximation of a change of net external assets (NEA) of a given economy over time. The NEA is an important macroeconomic variable measuring the position of an economy on the world credit market. If the NEA is positive, the economy is a net creditor, while in the opposite case it is a net debtor. Duczynski (2000) shows that most countries were net debtors and roughly half of U.S. states were net creditors.
The principal existing studies on the NEA include Sinn (1990) , Duczynski (2000 and 2009) , Lane and Milesi-Ferretti (2001) , and the International Financial Statistics Yearbook (IFS) of the International Monetary Fund. Sinn (1990) constructed a database is the net international investment position (NIIP; assets minus liabilities). The given NEA estimates are expressed in current U.S. dollars. We always divide the NEA data by the gross domestic product (GDP). To get a U.S. dollar based estimates of GDP for each country, we use the year average exchange rates presented in the IFS. A plausible alternative to this approach would have been a purchasing power parity fi gure of GDP -this approach is followed in Duczynski (2000) with the use of the Summers-Heston data set of internationally comparable estimates of GDP. The present paper works with exchange rates since exchange rates are market prices of market transactions. 1995, 2000, and 2005 , Switzerland, Norway, Belgium, and Japan are the principal net creditors, whereas New Zealand, Finland, Iceland, Greece, Australia, and Portugal are the most important net debtors. Recently, some of these debtors really have had relatively serious economic problems. This makes the present analysis to be of current concern. It should be noted that it may be the case that the government is heavily indebted but the economy as a whole is still a net creditor -this is, for instance, the case of Belgium and Japan.
According to the model of Barro et al. (1995) , a country can be credit constrained on the international capital market if NEA/GDP<-0.5 if approximately one quarter of its physical capital is mobile internationally. The present paper shows that based on the NIIP, Australia in 1995 and 2005 , Finland in 2000 , Greece in 2005 , Iceland in 2000 and 2005 , New Zealand in 1995 , 2000 , and 2005 , and Portugal in 2005 are the most important candidates for having been credit constrained. Important is also the determination of net creditors, which are clearly unconstrained unless the data are wrong. Ukraine n/a n/a -0.33 These days, the highly topical issue is that some countries are often mentioned as countries with problems with servicing their government debts. Probably Greece is the best example; we can also name Iceland (having had a state bankruptcy already), Ireland, Italy, Portugal, and Spain. We can also add Japan as a country with signifi cant risks; it is diffi cult to estimate the consequences of the recent earthquake, and the government of Japan is heavily indebted. Also the credit rating of the United States has recently been decreased. From transition countries, Hungary is sometimes mentioned as an economy with potential problems.
As of 2005, Greece, Hungary, Iceland, and Portugal were really highly indebted, as measured by NEA. The net foreign debt was also signifi cant in Spain. On the contrary, the indebtedness of Ireland, Italy, and the United States was rather low, and Japan was even a net lender. We should, however, always keep in mind that the NEA and the government debt are in some sense two different things: net external assets (NEA) measure the position of the whole economy, i.e., government plus the private sector.
Despite the fact that we cannot directly judge from NEA whether the government debt is sustainable, we regard the information on NEA as useful. A higher NEA of the whole economy indicates that the government is effectively borrowing mainly from the domestic private sector rather than from abroad.
Alternative NEA Indicators for Developed Countries
This section discusses some additional rough NEA estimates for the sample of 22 developed countries for 1995, 2000, and 2005 . The second preferred indicator used in this paper will be the cumulated current account (CCA). This approach follows Duczynski (2000) , who cumulated the CA in a 20-year period between 1970 and 1990 for some 113 countries. In the present paper, the CA is cumulated from the 1970s; the starting year of this cumulation depends on data availability in the International Financial Statistics (IFS). The CCA indicator is always expressed in nominal U.S. dollar terms. The CCA is an imperfect estimate of NEA since it implicitly assumes a zero position in the fi rst year of calculation, and it does not refl ect asset valuation changes, such as changes in prices on the stock market. Despite this fact, we fi nd it useful to support the NIIP data, discussed in Section 2, with alternative NEA fi gures. The CCA data are relatively highly positively correlated with the NIIP data, and, therefore, the CCA data can be used as reliable approximations of NEA. Moreover, the CCA approach to NEA has already been used in the economic literature. These considerations motivate some additional work with the CCA in the present paper. Other approximate estimates of NEA discussed in this section will then be the cumulated fi nancial and capital accounts (CFA+CKA), and the net factor income from abroad (NFI). The CFA+CKA indicator is a negative NEA estimate. The NFI indicator should at least approximately be proportionate to the NEA.
All the given data on the NEA are imperfect. Measuring NEA is a fundamental problem, but we cannot have perfect estimates. To assess the degree of these imperfections, we compute correlation coeffi cients of various NEA indicators. We come, for example, to the conclusion that the CCA can be used as a relatively good measure of the NEA. It is of certain interest to examine the overall NEA/GDP position of 11 developed countries in the euro area, 11 developed countries outside the euro area, and also for all the 22 developed countries. Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Portugal, and Spain are in the euro area. The total CCA position of these countries in 1995 is 80.1 billion U.S. dollars. The total GDP estimate of these countries for 1995 is 6,948.8 billion U.S. dollars. Therefore, the overall NEA/ GDP estimate is 0.01. For 2000, the total CCA estimate is 286.0 billion U.S. dollars, the total GDP fi gure is 6,164.3 billion U.S. dollars (due to U.S. dollar appreciation, we observe a decline; notice that this fi gure is exchange-rate based), and the NEA/GDP number is 0.05. For 2005, the total CCA number is 521.1 billion dollars, the total GDP number is 9,930.9 billion dollars, and the NEA/GDP estimate makes 0.05. Thus, the developed countries in the euro area are moderate net creditors as a whole. For the remaining 11 developed countries outside the euro area, the total CCA fi gure for 1995 is -756.9 billion U.S. dollars, the total GDP fi gure is 15,712.9 billion dollars, and the NEA/GDP estimate is -0.05. For 2000, the total CCA fi gure is -1,390.4 billion dollars, the total GDP is 17,930.6 billion dollars, and the NEA/GDP estimate is -0.08. For 2005, the overall CCA fi gure is -3,313.8 billion U.S. dollars, the total GDP fi gure is 22,474.8 billion dollars, and the NEA/GDP number is -0.15. Therefore, the developed countries standing outside the euro area are moderate net debtors on average. For the full sample of the 22 developed countries, the total CCA for 1995 is -676.8 billion U.S. dollars, the total GDP is 22,661.7 billion dollars, and the NEA/GDP estimate amounts to -0.03. For 2000, the total CCA number is -1,104.4 billion dollars, the total GDP makes 24,094.9 billion dollars, and the NEA/GDP estimate is -0.05. For 2005, the total CCA fi gure is -2,792.7 billion U.S. dollars, the total GDP is 32,405.7 billion dollars, and the NEA/GDP estimate is -0.09. This is evidence that the developed countries are a moderate net debtor as a whole.
The unpublished Appendix Table by Duczynski (2000) shows that the vast majority of developing countries in the world were net debtors in 1990, and this is quite likely to be the case also in 1995, 2000, and 2005. Thus a natural question arises: Who are the net creditors in the world? We can infer from the CA data that China, Russia, and some oil exporting countries are important net creditors in the world. Duczynski (2000) provides evidence that the overall CCA data for the world were biased downward, and this can really be the case for the developed countries examined in the present paper. Table 5 shows the NFI/GDP data, where the NFI is the net factor income from abroad. We can assume that the given debt service (typically a prevailing part of the NFI) should be proportionate to the NEA. A potential problem with the NFI is that different nations pay and receive different interest rates (see, for example, Greece today). However, the NFI data here are relatively highly correlated with the NIIP data from We can conclude that correlation coeffi cients presented in this paper show that the NIIP and the CCA data are relatively highly correlated with alternative NEA indicators, and, therefore, they form good approximations of NEA. The situation is similar with other NEA indicators. Thus, we can have imperfect but relatively fair estimates of NEA. It is always much better to have at least very rough estimates of NEA than no estimates at all. The problem of measurement in economics is important and it will probably attract future research.
NEA and Selected Macroeconomic Variables
This section considers the relationship between CCA/GDP and the real GDP growth rate, the unemployment rate, the infl ation rate, and the change in NEA over time. First, we construct an arithmetic average of the annual growth rates of real GDP between 1995 and 1999 (g 1 ) and between 2000 and 2004 (g 2 ) for each of the 22 developed countries. The correlation coeffi cient of CCA/GDP in 1995 with g 1 is -0.27. The correlation coeffi cient of CCA/GDP in 2000 with g 2 is -0.48. This is some indication that debtors grew on average somewhat faster than creditors.
We can confi rm this view with the following t-tests (see Kmenta, 1997, p. 145 ): Notes: g 1 applies for net creditors and net debtors in 1995, and g 2 applies for net creditors and net debtors in 2000, mc is the mean GDP growth rate (in %) in creditors, sc is the standard deviation in creditors (in %), nc is the number of observations in creditors, md is the mean in debtors (in %), sd is the standard deviation in debtors (in %), nd is the number of observations in debtors, and t is the t-statistic testing the statistical signifi cance of the difference in means in GDP growth rates between creditors and debtors.
The difference in means in g 1 between net creditors and net debtors is marginally statistically signifi cant, and the difference in means in g 2 is strongly signifi cant. In a two-tail test, the critical t-values are 2.09 at a 5% level of signifi cance and 1.73 at a 10% level of signifi cance.
Regarding unemployment, we take data on the unemployment rate for 1995 (u 1 ), 2000 (u 2 ), and 2005 (u 3 ). The correlation coeffi cient of CCA/GDP in 1995 and u 1 is -0.18. The correlation coeffi cient of CCA/GDP in 2000 and u 2 is -0.13. The correlation coeffi cient of CCA/GDP in 2005 and u 3 is -0.05. This is only a weak indication that creditors had on average a somewhat lower unemployment rate than debtors.
The following t-tests fi nd no signifi cant relationship between the NEA and unemployment: Concerning infl ation based on consumer prices, we compute arithmetic averages of annual infl ation rates in 1995-1999 (π 1 ) and 2000-2004 (π 2 ) for each of the 22 developed countries. The correlation coeffi cient of CCA/GDP in 1995 and π 1 is -0.27, and the correlation coeffi cient of CCA/GDP in 2000 and π 2 is -0.54. This is a certain indication that creditors had on average lower infl ation than debtors.
This observation can be confi rmed by the following t-tests: Here, the difference in means in π 1 between net creditors and net debtors is marginally statistically signifi cant, and the difference in π 2 is strongly signifi cant.
This section also considers how creditors and debtors changed their NEA positions over time. We compute the CCA between 1995 and 2000 and divide it by the initial GDP level in 1995 (CCA 1 /GDP). Similarly, we compute the CCA between 2000 and 2005 and divide it by the initial GDP in 2000 (CCA 2 /GDP). These variables refl ect the change in the NEA position over time. The correlation coeffi cient of CCA 1 /GDP with CCA/GDP in 1995 is 0.72. The correlation coeffi cient of CCA 2 /GDP with CCA/GDP in 2000 is 0.83. These are relatively high correlations -this is evidence that indebted countries were becoming more indebted and that creditor countries were becoming even stronger creditors. The CA exhibited persistency.
These observations can be confi rmed by the following t-tests:
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Conclusion
The measurement of net external assets (NEA) is a fundamental problem in macroeconomics. The present paper focuses on 22 developed economies and 13 transition economies for the years 1995, 2000, and 2005 . We use the net international investment position (NIIP) as the principal NEA indicator. In addition, for the developed countries, we derive three alternative indicators of NEA -based on the cumulated current account (CCA), the cumulated fi nancial and capital accounts (CFA+CKA), and the net factor income from abroad (NFI). We always divide the NEA data by the gross domestic product (GDP). We provide evidence that the CCA indicator can be used as a relatively reliable measure of NEA to the extent that rough estimates are suffi cient.
We identify the most important net creditors and net debtors. Most transition countries are found to be indebted. We observe that a debtor position based on the CCA moderately prevails among developed countries, but this fi nding may be subject to some bias due to data imperfections. Among the developed countries, we have evidence that creditors had a tendency to increase their creditor positions, while debtors were getting more indebted. The labor market (the unemployment rate) was practically not connected with the debtor or creditor position. Debtors grew on average somewhat faster than creditors in terms of the real GDP. Creditors had on average lower infl ation than debtors. The present paper's analysis seems to be relevant from the viewpoint of the recent fi nancial crisis since net debtors may be more vulnerable and more sensitive to the crisis. Some countries have currently problems with servicing their government debts. The present NEA analysis seems in this sense useful, although we must correctly distinguish the government debt from the indebtedness of the whole economy, measured by NEA.
To assess the credibility of various NEA estimates, we compute their mutual correlations in the sample of developed countries. Since these correlations are relatively high in absolute value, we can conclude that we have imperfect but relatively fair estimates of NEA/GDP. This measurement problem of NEA is important in economics and it will probably be paid attention in future research.
